The present paper is devoted to introduce a four-parameter modification of new flexible Weibull distribution. The proposed model will be called modified new flexible Weibull distribution, able to model lifetime phenomena with increasing or bathtub-shaped failure rates. Some of its mathematical properties will be studied. The approach of maximum likelihood will be used for estimating the model parameters. A brief mathematical description for the reliability function will also be discussed. The usefulness of the proposed distribution will be illustrated by an application to a real data set.
INTRODUCTION
The Weibull distribution originally proposed by Weibull [16] is a popular and frequently used distribution for modeling lifetime phenomena where the failure rate (hazard rate) function is monotonic. But, the Weibull distribution is inappropriate to use for modeling real phenomena where the failure rate function is non-monotonic. In the recent literature, numerous authors has shown deep interest to modify the twoparameter Weibull model to obtain non-monotonic failure rate function. In the last couple of years, new extensions of Weibull distribution have been proposed to provide better fit to data having bathtub-shaped failure rate function. Among these modifications: Beta-Weibull (BW) distribution of Famoye et al. [9] , Modified Weibull (MW) distribution by Sarhan and Zaindin [15] , Beta modified Weibull (BMW) distribution proposed by Silva et al. [14] , Kumaraswamy Weibull (Ku-W) distribution of Cordeiro et al. [8] , Generalized modified Weibull (GMW) distribution studied by Carrasco et al. [7] , Exponentiated modified Weibull extension (EMWE) distribution of Sarhan and Apaloo [12] , Flexible Weibull Extension (FWE) distribution by Bebbington et al. [6] , Flexible Weibull (FW) distribution of Ahmad and Hussain [3] and on transmuted flexible Weibull extension (OTFWEx) distribution proposed by Ahmad and Hussain [4] , etc. A brief review of these extensions is summarised in Pham and Lai [11] and Murthy et al. [10] . Recently, Ahmad and Hussain [2] , proposed a very flexible extension of the Weibull model known as new flexible Weibull (NFW) distribution. The cumulative distribution function (CDF) of the NFW distribution is given by
with probability distribution function (PDF) given by 
Recently, using the generator 
On solving, one may get
The density corresponding to (7), given by
By substituting the CDF and PDF of NFW distribution in (7) , and in (8) , one may have the CDF and PDF of the proposed model. The proposed model may be named as modified new flexible Weibull (MNFW) distribution and is able to model life time data with increasing or bathtub-shaped failure rates. The present paper is designed as: Section 2, holds the definition and graphical sketching of the proposed model. Section 3, offers the basic statistical properties. Section 4, describe the ageing behaviour and different relationship of reliability properties of the new model. Section 5, 6, and 7, provides the moment generating function, factorial moment generating function and probability generating of the proposed model. Section 8, contains the estimation of the model parameters. Section 9, contains analysis to a real data set. Finally, section 10, conclude the article. 
BASIC PROPERTIES
This section of the paper provides the basic properties of the MNFW model.
Quantile and Median
The expression for the 
Generation of Random Numbers
The formula for generating random numbers from MNFW distribution is given by
Raw Moments
Moments are very useful in describing the shape and behaviour of a statistical model, and very important in statistical analysis, particularly in applications. It is used to study the key features and characteristics of a distribution (e.g. tendency, dispersion as well as skewness and kurtosis). In this sub-section, the 
By using the definition of gamma function (Zwillinger [16] ), in the form given below in (14) 
MOMENT GENERATING FUNCTION
The moment generating function (MGF) of MNFW distributed random variable is derived as
Using (15), in (16) , result in completing the proof of MGF of the MNFW distribution.
PROBABILITY GENERATING FUNCTION
The probability generating function (PGF) of MNFW distribution is derived On substituting (15) , in (17) , result in obtaining the expression for the PGF of MNFW distribution.
FACTORIAL MOMENT GENERATING FUNCTION
The factorial moment generating function (FMGF) of MNFW distribution can be obtained as 
The rest of this section is further subdivided into subsections, in which we consider some possible relationship between reliability properties.
Increasing Failure Rate Function
The hazard function is said to be increasing, if the first derivative of HF provides a positive value for all 0. z  i.e. 
Using the expression provided in (19) and in (20), it is detected that for the MNFW distribution, modeling data with decreasing failure rate not possible.
Survival Function
The SF gives the probability that a particular unit will survive after a definite time unit. The SF play an significant role in biomedical and reliability analysis, for example, in biomedical analysis: it states the further survival time of a patient outside a definite time, in engineering theory: it states extra performance (or additional life) of an electronic component beyond a definite time, as mentioned earlier the SF of the MNFW distribution is given by 
Now PDF of MNFW distribution may be expressed as
In the theorem 1, we show that the function
is a proper SF. 
The result given in (22) can easily be verified, as density function over the entire range always integrates to one.
If z then using (21)
Hazard Function
The HF (also known as failure rate function) gives the probability of failure of a particular entity conditioned that the entity has survived upto a definite time. As mentioned earlier, the HF of the MNFW distribution is given by
, . 
The second property can be proved as follow
APPLICATIONS
In this section, an application to a real data set is presented. 
CONCLUSION
A new four parameters life distribution titled as Modified New Flexible Weibull Distribution is studied. The new model is very flexibility and is able to model lifetime scenario with increasing or bathtub shaped failure rates. The ageing behaviour of the failure rate function, different relationship between reliability properties with estimation of parameters through maximum likelihood method are discussed. The recommended modal is illustrated by means of discussing a real data set, and the final result of the proposed distribution were found quite reliable, compared with that of four other existing lifetime distributions.
